Psychosocial stress in pregnancy and its relation to low birth weight RICHARD W NEWTON, LINDA P HUNT Abstract The relation of low birth weight to psychosocial stress in pregnancy was examined using a life events inventory and a state anxiety index. Two hundred and fifty women were randomly selected and interviewed three times during pregnancy and shortly after delivery. Twenty six were excluded. Of the remaining 224 women, nine miscarried, 195 had healthy term babies, and 20 gave birth to babies that were either premature or of low birth weight at term. Low birth weight and prematurity were significantly associated with objective major life events but not state anxiety. The occurrence of objective major life events in the third trimester may be important in precipitating preterm labour. Cigarette smoking was the best predictor and objective major life events the second best predictor of low birth weight. The result was not dependent on social class.
Introduction
Previous work on stress in pregnancy has often incorporated serious methodological errors. Maternal factors as diverse as a marginal placenta and pre-eclampsia and infant factors as diverse as jaundice and cord around the neck have been used to define adverse outcome of pregnancy.' In one study infant abnormalities ranged from hydrocephalus to a bruised nose.2 This failure to categorise abnormality prevents sensible inter-pretation of the results. Studies have also generally failed to consider the importance of psychosocial stress relative to factors known to be associated with low birth weight, such as social class and cigarette smoking, though there have been notable exceptions.3 Retrospective studies have often allowed the possible bias of results by "effort after meaning," a term that implies that women experiencing an adverse outcome of pregnancy may make a conscious effort to explain this by blaming a particular life event that has happened to them.
Because of these methodological problems in previous studies we carried out a prospective study of an unselected population of women who were interviewed at least twice during pregnancy by a single interviewer (RWN). The number, nature, and subjective effect of any life events were recorded, the outcome of pregnancy defined, and the contribution of social class and cigarette smoking considered. We report here our results.
Patients and methods
The study population was randomly selected from women booking into St Mary's Hospital, Manchester Statistics were computed using the statistical package for the social sciences.8 This gives median values, which are interpolated even though some of the data are discrete. Nevertheless, the decimal figure has been retained to give a better representation of the distribution of the data.
To analyse the effect of timing of life events in pregnancy matched controls were selected from the mothers of term babies for each woman who delivered a preterm baby or one of low birth weight or small for gestational age. Controls were matched for social class and cigarette smoking in all cases and then as far as possible for age, gravidity, parity, number of years of marriage, and number of people per room at home.
Results
Of the 250 women in the study, 26 had to be excluded. Follow up interviews were omitted through human error in 12; eight moved away; two were found subsequently not to be pregnant; one declined further interview; two had terminations at 17 weeks for anencephaly or spina bifida; and one baby was stillborn at 34 weeks with anencephaly, spina bifida, and exomphalos, which had been noted on an early scan. Subsequent analysis refers to the remaining 224 women, of whom nine miscarried, 195 gave birth to healthy babies at term, and 20 gave birth to either preterm babies or babies of low birth weight at term. One preterm baby weighed 3150 g and was therefore excluded from the low birthweight group. The tables refer to 19 BRITISH MEDICAL JOURNAL VOLUME 288 21 APRIL 1984 pregnancies that resulted in low birthweight babies, and 12 that resulted in preterm babies. Nineteen pregnancies led to the birth of 21 low birthweight babies. Four such babies were from multiple pregnancies, four were delivered electively before term, seven were delivered after spontaneous onset of labour before term, and eight showed growth retardation at term. (One set of twins were delivered before term and are therefore counted twice above.) These figures are comparable with previous published data on low birth weight.9 One set of triplets was excluded from all subsequent analysis, but as there was a set of twins in both the group of low birthweight (preterm) babies and the group of term baoies these were retained.
There was no significant difference in age, gravidity, or parity between mothers of babies weighing more than 2500 g at term and those of low birthweight or preterm babies ( Table II shows the social class distribution and smoking habit in the study group. There were significantly more smokers among single women and those in classes IV and V than among those in classes I and II (X2 after recombination =27-40, p <0-001). Table III compares numbers of total, objective, and self rated major life events according to birth weight and duration of gestation. The most significant associations were noted between premature delivery and low birth weight and the experience during pregnancy of objective major life events. Significance assessed with Mann-Whimey U test. Table VI shows that the mean birth weight of babies bom to mothers who had experienced at least two objective major life events during their pregnancies was considerably lower than that of those experiencing none. The mean birth weight of babies of mothers experiencing one objective major life event lay intermediately between the two figures. The same rank order for mean birth weight applied to both smoking and non-smoking women, though the observed differences in these groups were not significant.
Discussion
This prospective study has confirmed the finding that there is a significant association between the experience of major life events in pregnancy and preterm delivery.4 This association delivered term babies of more than 2500 g, preterm babies, low birthweight babies, and babies who were small for gestational age. Results in matched control groups are also recorded. Objective major life events experienced during the last trimester of pregnancy contributed most to the significant result. This association was not seen in those low birthweight babies who were small for gestational age (eight born at term and two prematurely). Proportionately more women giving birth to babies that were small for gestational age (70%) experienced an objective major life event during their pregnancy than did those giving birth to term babies of more than 2500 g (420o), but this difference was not significant (p=0 08). Comparison of the group giving birth to babies that were small for gestational age with matched controls showed little difference between them. Consideration of obstetric data showed that of the 20 women who gave birth to either preterm or low birthweight babies at term, six (30%) had had a previous abortion or stillbirth, one (5%) had had a previous preterm delivery, and four (20%) had had preeclampsia; of their 20 matched controls, four (200%) had had previous abortions, one (5%) a previous preterm delivery, and four (200o) pre-eclampsia. Of the 195 women delivering babies weighing more than 2500 g at term, 63 (3200 ) had had previous abortions, terminations, or stillbirths (4), six (30O) had had previous preterm deliveries, and 39 (2%) had had pre-eclampsia. These proportions are notably similar, and obstetric history does not seem to have predetermined low birth weight to any great extent in the study. The design of the study made it necessary for us to record life events experienced during the latter part of pregnancy retrospectively (to cover the period between the previous interview and birth), and thus the charge that "effort after meaning" might have biased results may still be made. As the most significant associations noted were with objective major life events, however, the validity of this charge is lessened.
Several known associations were again noted in this study: that of single state and social classes IV and V with heavier smoking,11 the experience of more life events4 12 and low birth weight13; and that of smoking with low birth weight.14 15 Before stress in pregnancy can be regarded as partly causal in the aetiology of low birth weight the complex interaction of these variables needs to be unravelled.
Analysis showed that the effect of major life events is not dependent on the social class distribution of the study groups; this was noted previously.4 The effect of major life events was also shown to be additional to but not significantly different from that of cigarette smoking. The data also suggest that the effects of stress may be additive-that is, the more objective major life events encountered during pregnancy the lower the birth weight is likely to be (table VI)-and that this is true for smoking and non-smoking women.
The effects of stress on the fetus may be mediated in several ways. Women may be induced to smoke more if they smoke already (see results), and catecholamine secretion may compromise placental function, particularly if placental insufficiency already exists.16 Table IV indicates how exposure to stress in the last trimester is particularly likely to lead to low birth weight through premature delivery. Uterine smooth muscle has a variable response to secretion of catecholamine during pregnancy that depends on hormonal climate."7 As term is approached stress is less likely to promote contractility and may even inhibit it. The timing of exposure to stressful events must also be important in this respect.
The implication of these findings is that a keener assessment of stress experienced by women during their pregnancies should be made and that the possible value of social support systems should be determined. THE LIVER, AND ITS INFIRMITIES-If the liver be too hot, it usually proceeds from too much blood, and is known by redness of urine, the pulse is swift, the veins great and full, the spittle, mouth, and tongue, seem sweeter than they used to be: the cure is letting blood in the right arm. To cause the Liver well to digest-Take Oil of Wormwood, and so much Mastich in powder as will make it into a poultice, lay it warm to your right side. If the liver be stopped, the face will swell, and you shall be as sure to have a pain in your right side, as though you had it there already. For stoppage of the Liver-Use Garden-thyme in all your drinks and broaths, it will prevent stoppages before they come, and cure them after they are come. For the liverThe liver of a Hare dryed, and beaten into powder, cures all the diseases of the liver of man. (Nicholas Culpeper (1616-54) The Complete Herbal, 1850.) WOMEN'S BREASTS, THEIR INFIRMITIES AND CURES-For sore Breasts Take a handful of Figs, and stamp them well till the kernels are broken, then temper them with a little fresh grease, and apply them to the breast as hot as the patient can endure; it will presently take away the anguish, and if the breast will break, it will break it, else it will cure it without breaking. An inward medicine for a sore BreastLet her drink either the juice or decoction of Vervain: it were fit that syrup were made of it to keep all the year. (Nicholas Culpeper (1616-54) The Complete Herbal, 1850.)
